Septal elicitation of hippocampal theta rhythm after localized de-afferentation of serotoninergic fibers.
Previous experiments using serotonin antagonists and electrolytic raphe lesions suggest that the serotonergic input to the hippocampus inhibits low frequencey (< Hz) theta rhythm in the rat, whereas experiments using raphe stimulation suggest facilitation. The present experiments employed neurotoxic lesions of the serotonergic input to the hippocampus in an attempt to reproduce the effects of systemically administered antagonists. If the septal area is stimulated at frequencies between 6 and 10 Hz in the rat, the threshold current for driving hippocampal theta is minimum at 7.7 Hz. Systemic blockage of serotonergic synapses has been shown to shift this minimum to 6.9 Hz. In the present experiments, neurotoxic lesions were made with injections of 5,7-dihydroxytryptamine into the cingulum bundle, fornix or both. The observed effect depended on the loss of serotonin in the hippocampus, rather than the site of injection, and extensive depletion shifted the minimum to 6.9 Hz. These results indicate that the fornix and cingulum serotonergic inputs to the hippocampus are functionally homogenous, at least with respect to this response; and that the effects of systemic manipulation of serotonin systems on the septal elicitation of hippocampal theta rhythm may be attributed to changes in these two inputs.